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Fig. 1. Architecture of the under constraint solver
















$g_{1}(x_{1}, . .-, x_{n})\neq 0,$
$\ldots,$
$g_{q}(X. 1, \ldots, xn)\neq 0$, (1)
$h_{1}(x_{1,\ldots,n}X)\geq 0,$
$\ldots$ , $h_{r}(x_{1,\ldots,n}X)\geq 0$ .






$g_{q}(X1, \ldots, Xn)\cdot s_{q}=1$ , (2)
$h_{1}(x_{1}, \ldots, X_{n})=t_{1},$
$\ldots,$
$hr(x1, \ldots, xn)=t_{r}$ .
$t_{1}\geq 0,$
$\ldots,$
$t_{r}\geq 0$ . (3)
, (2) $t=(t_{1}, \ldots, t_{r})$ ,
, (3) .
$\bullet$ $t_{k}$ , .
, ” $t_{1}+2t_{2}t_{3}=-1$” , .
$\bullet$ $t_{k}$ $0$ , .
, ” $t_{1}+2t_{2}t_{3}=0$” , ”hl $(x)=0\wedge\{h_{2}(x)=$
$0\vee h_{3}(x)=0\}$” . , $x=(x_{1}, \ldots, x_{n})$ . .
, Fig. 2 .
$t$ $s=(s_{1}, \ldots, s_{q})$ , (1) $x$ , (2) $\cap(3)$
$(x, s, t)$ . (2) $\cap(3)$ ,
(2) (3) . ,
, (2) $(x, s, t)$ $t$ , (2) $\cap(3)$
.
Fig. 2. Geometric meaning of the inconsistency checking
$t$ , . ,
(2) ,
[1] . , , Fig. 3
.
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1. $C:=\{fi(_{X})=0, g_{j}(x)\cdot s_{j}=1, h_{k}(_{X)}=t_{k}(1\leq i\leq p, 1\leq j\leq q, 1\leq k\leq r)\},$ $C’:=\emptyset$
. $C$ , $\cdot$ .




. $t.\iota$ . $C$ ,
$l_{\vee}$ $C’\text{ ^{ }}$ . .
3. $t$ , .
, , , .
4. , 2 .
5. $C’=\emptyset$ , . $C:=C\cup C’$ 2 .









$t$ , $t$ . , , $\text{ }$ . ,
[2] ,
$t$ . Fig. 4 .
Fig. 4 Constraint graph
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, (2) $\cap(3)$ , . (2) $\cap(3)$
$R$ , $(x, s, t)$ $u(x, s, t)$
.
$R=\{(x, s, t)|f1(X)=0,$ $\ldots,$ $fp(x)=0,$ $g_{1}(x)\cdot s1=1,$ $\ldots,$ $g_{q}(x)\cdot s_{q}=1$ ,
$h_{1}(x)=t_{1},$
$\ldots,$
$h_{r}(x)=t_{r},$ $t_{1}\geq 0,$ $\ldots$ , $t_{r}\geq 0$ }.
$R$ , $R\neq\emptyset$ , $u(x, s, t)$ $R$
. , $R$ $u(x, s, t)$ ,
(2) $\cap(3)$ . ,
(2) $\cap(3)$ , . $u(x, s, t)$ $R$
, $R=\emptyset$ .
$u(x, s, t)$ , .
, $R$ . , ,
$R$ (4) .
$R=\cup R_{ij}$ ,
$R_{ij}=R\cap\{(x, s, t)|ti_{1}= ...=i_{i_{j}}=0, t_{i_{j1}}+<0, \ldots, b_{i_{r}}<0\}$ . (4)
$R_{ij}$ $u(x, s, t)$ Lagrange [6] ,
, .
2 . 1




1. $T$ . , $U:=\{u(x, s, t)\}$ .
2. $T$ , .
3. $(x, s, t)$ $u’(x, s, t)$ . $u’(x, s, t)$
, $\forall u(X, s, t)\in U$ , $u(x, s, t)=ConSt$ . –
.
4. $T$ , $u’(x, s, t)$ .




$w_{1}(z)=\ldots=w\iota(Z)=0(z= (z_{1}, ... , z_{m}))$ $v(z)$









, $J(z)$ q .
$J(z)=$ .
,








. , (5) G .
, $j=1,$ $\ldots,$ $l$ (5) $w_{j}(z)=0$ $G_{j}$
. $Go=G_{j}$ $w_{j}(z)=0$ .
, (5) , (a), (b)
.
(a) $l\geq m$
$J(z)$ rank$(J(z))$ . $l>m$ $z$ rank$(J(z))<l$




$J(z)$ $|J(z)|$ , $|J(z)|\neq 0$ . ,
$\zeta$ , (5) $|J(z)|\cdot\zeta=1$
. , [6].
2.




$J(z)$ 1 , (6) .
$\exists c_{1},$
$\ldots,$
$C_{l},$ $\neg(c_{1}=. .$. $=c_{l}=0)$
$c_{1}+\ldots+c_{l}=$ . (6)







)x $-\text{ ^{}\mathrm{O}}$ : $z_{3}-Z_{1}z_{2}=0,$ $z_{1}2-z2=0,$ $z^{2}.-2Z_{1^{Z}}3=0\sim$ .
, 1 [7].
(3) $R_{ij}$ $u(x, s, t)$
$R$ $R_{ij}$ $u(x, s, t)$ Fig. 5






, 2 , .
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Fig. 5. Computation of extremal points
31.
Fig. 6 , , , ,
.
: $0\leq v_{b}\leq v_{0},0\leq i_{b}\leq i_{0}$ .
: $\tau=ki,$ $v=ir+k\omega,$ $\tau\omega\geq 0,$ $k^{2}=\kappa^{2}r,$ $k\geq 0,$ $r\geq 0$ .
: $\tau_{i}=\rho\tau_{o},$ $\rho\omega_{i}=\omega_{O}$ .
Fig. 6 Transmission
, .
$\mp$ : $v_{b}=v,$ $i_{b}=i$ .
: $\tau=\tau_{i},$ $\omega=\omega_{i}$ .
,
(1) $\tau_{o}\omega_{o}\geq v_{0^{i}0}$ ,
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$\{v_{b}=t_{1},$ $v_{\mathit{0}}-vb=t_{2},$ $i_{b}=t_{3},$ $i_{0^{-}}i_{b}=t_{4},$ $\tau=ki,$ $v=ir+k\omega,$ $\tau\omega=t_{5},$ $k^{2}=\kappa^{2}r$ ,
$k=t_{6},$ $r=t_{7},$ $\tau_{i}=\rho\tau_{O},$ $\rho\omega_{i}=\omega_{o},$ $v_{b}=v,$ $i_{b}=i,$ $\tau=\tau_{i},$ $\omega=\omega_{i},$ $\tau_{O}\omega \mathit{0}-v_{0}i_{0}=t_{8}\}$ .
(7)
(8) , (9) .
$t_{1}t_{4}+t_{2}t_{3}+t_{2}t_{4}+t_{3}t_{7}+t_{8}=0$ (8)
$(v_{b}=0\vee i_{b}=i_{0})\wedge(v_{b}=v_{0}\vee i_{b}=0)\wedge(v_{b}=v_{0}\vee i_{b}=i_{0})$
(9)
$\wedge(r=0\vee i_{b}=i_{0})$ A $(\tau_{O}\omega\circ=v_{0}i\mathrm{o})$ .
(2) $v_{0}=15[\mathrm{V}],$ $i_{0}=0.1[\mathrm{A}],$ $1/4\leq\rho\leq 4,$ $\kappa=0.001[\mathrm{N}\mathrm{m}/\mathrm{V}^{1/2}\mathrm{A}^{1}/2],$ $\tau_{\circ}\geq 0.\mathrm{o}\mathrm{o}5[\mathrm{N}\mathrm{m}]$
(1) , (10)
.
$\{v_{b}=t_{1},$ $v_{\mathit{0}}-vb=t_{2},$ $i_{b}=t_{3},$ $i_{0^{-}}i_{b}=t_{4},$ $\tau=ki,$ $v=ir+k\omega,$ $\tau\omega=t_{5},$ $k^{2}=\kappa^{2}r$ ,
$k=t_{6},$ $r=t_{7},$ $\tau_{\mathrm{i}}=p\tau_{o},$ $\rho\omega_{i}=\omega_{o},$ $v_{b}=v,$ $i_{b}=i,$ $\tau=\tau_{i},$ $\omega=\omega_{i},$ $v_{0}=15,$ $i_{0}=0.1$ ,
$\rho-1/4=t_{8},4-\rho=t_{9},$ $\kappa=0.001,$ $\tau O-0.005=t_{1\mathit{0}}\}$ .
(10)




$0\leq v_{b}\leq v_{0},$ $i_{b}\leq i_{0},$ $\tau\omega\geq 0,$ $\tau_{o}\geq 0.005,1/4\leq\rho$ . (12)
32.
Fig. 7 3 , . ,







$d_{1\mathit{0}}/2\leq x_{1}\leq w-d_{1_{\mathit{0}}}/2,$ $d_{1\mathit{0}}/2\leq y_{1}\leq h-d_{1_{\mathit{0}}}/2$ , (13)
$d_{2i}/2\leq x_{2}\leq w-d_{2}i/2,$ $d_{2\mathit{0}}/2\leq x_{2}\leq w-d_{2}o/2$ ,
$d_{2i}/2\leq y_{2}\leq h-d2i/2,$ $d_{2\mathit{0}}/2\leq y_{2}\leq h-d_{2}o/2$ ,
$d_{3i}/2\leq x_{3}\leq w-d_{3}i/2,$ $d_{3i}/2\leq y_{3}\leq h-d3i/2$ .
, (14) ,
(1) $w=325,$ $h=3\mathrm{o}\mathrm{o}$ ,
(2) $w=160,$ $h=160$ ,
, .





$(x_{1}, y_{1,2}x, y2, X_{3,y}3)$ $=$ (121, 279, 181, 257, 270, 245),
(204, 279, 144, 257, 55, 245),
$(121, 21, 181, 43, 270,55)$ .
(2) $w=160,$ $h=160$
, .
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